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METHOD OF PACKAGING LIQUID CRYSTAL DISPLAY DEVICE 
(57) Abstract: 

[Problem] To provide a method of packaging a liquid crystal 
display device^ which may prevent erroneous connection in 
connecting a signal driving circuit board and a control circuit 
board to each other through a flexible wiring board without 
any increase in cost and number of kinds of parts. 
[Means for Resolution] The connectors of different types (the 
male type and the female type) are used for a signal driving 
circuit board side connector 6 and a control circuit board side 
connector 7, respectively, which are provided on the flexible 
wiring board 3 for electrically connecting the signal driving 
circuit board 1 and the control circuit board 2. 
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[Claims] 

[Claim 1] Amethod of packaging a liquid crystal display device, 
in which a signal driving circuit board disposed in the 
periphery of a liquid crystal display panel is electrically 
connected to a control circuit board through an independent 
flexible wiring board, wherein the flexible wiring board is 
provided with one pair of connectors, one and the other thereof 
being fitted to each other and electrically connected to each 
other, the signal driving circuit board is provided with the 
other or one connector fitted to one or the other of the 
connectors of the flexible wiring board, the control circuit 
board is provided with one or the other connector fitted to 
the other or one connector of the flexible wiring board, and 
the flexible wiring board, the signal driving circuit board, 
and the control circuit board are connected to each other only 
through the connectors. 

[Claim 2] The method of packaging a liquid crystal display 
device according to claim 1, wherein one pair of connectors 
are connectors of the male type and the female type. 
[Claim 3] The method of packaging a liquid crystal display 
device according to claim 1 or 2, wherein the signal driving 
circuit board is disposed on each of two sides of the liquid 
crystal display panel, the respective signal driving circuit 
boards are electrically connected to the control circuit board 
through independent flexible wiring boards, and the respective 
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flexible wiring boards have the same constitution and 
configuration of the connectors. 

[Claim 4] The method of packaging a liquid crystal display 
device according to one of claims 1 to 3, wherein a scan driving 
circuit is formed on the control circuit board. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a method of packaging a liquid 
crystal display device and particularly to the method of 
packaging a liquid crystal display device in connection between 
the driving circuit board and the control circuit board. 
[0002] 
[Prior Art] 

Fig. 4 and Fig. 5 are plan views showing the conventional 
liquid crystal display devices. In the liquid crystal display 
device shown in Fig. 4, a scan driving circuit board 11 to which 
a plurality of Tape Carrier Packages (hereinafter referred to 
as TCP) 13 including a scan driving IC 12 are connected, and 
a signal driving circuit board 1 to which a plurality of TCPs 
15 including a signal driving IC 14 are connected are 
respectively provided on one side (one side of a rectangular 
liquid crystal display panel 16) of a liquid crystal display 
panel 16. In a liquid crystal display device shown in Fig. 
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5, an upper signal driving circuit board la and a lower signal 
driving circuit board lb, to which a plurality of TCPs 15 
including a signal driving IC 14 are connected, are provided 
on both sides (two opposite sides of a rectangular liquid 
crystal display panel 16) of a liquid crystal display panel 
16. In the liquid crystal display device, as the picture frame 
of a module is narrowed, a method has been taken, in which the 
TCP including the signal driving IC is packaged by bending, 
and the signal driving circuit board and the control circuit 
board are electrically connected to each other through a 
flexible wiring board. 
[0003] 

Figs. 6, 7 and 8 are diagrams respectively showing the 
structure in which the signal driving circuit board 1 and the 
control circuit board 2 are connected through the flexible 
wiring board 3. Fig. 6 shows a method in which both ends of 
the flexible wiring board 3 are provided with a signal driving 
circuit board side terminal 17 and a control circuit board side 
terminal 18 as soldering terminal parts, and the respective 
terminals are soldered to the signal driving circuit board 1 
and the control circuit board 2, thereby electrically 
connecting the signal driving circuit board 1 and the control 
circuit board 2 to each other. Fig. 7 shows a method in which 
the flexible wiring board 3 is provided with a signal driving 
circuit board side terminal 17 and a control circuit board side 
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connector 19, the signal driving circuit board side terminal 
17 is soldered to the signal driving circuit board 1, and the 
control circuit board side connector 19 is fitted and connected 
to a connector 20 provided on the control circuit board 2, 
thereby electrically connecting the signal driving circuit 
board 1 and the control circuit board 2 through the flexible 
wiring board 3. Fig. 8 shows a method in which both ends of 
the flexible wiring board 3 are provided with a signal driving 
circuit- board side connector 21 and a control circuit board 
side connector 19, a connector 22 provided on the signal driving 
circuit board 1 is fitted and connected to the signal driving 
circuit board side connector 21, and a connector 20 provided 
on the control circuit board 2 is fitted and connected to the 
control circuit board side connector 19, thereby electrically 
connecting the signal driving circuit board 1 and the control 
circuit board 2 through the flexible wiring board 3. 
[0004] 

[Problems that the Invention is to Solve] 

The electric connection between the signal driving 
circuit board 1 and the control circuit board 2 in the 
conventional liquid crystal display device is made as described 
above, and as shown in Fig. 6 and Fig. 7, in the case where 
soldering terminals (the signal driving circuit board side 
terminal 17 and the control circuit board side terminal 18) 
are formed on the flexible wiring board 3, and the flexible 
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wiring board 3 and the signal driving circuit board 1, and the 
flexible wiring board 3 and the control circuit board 2 are 
respectively connected to each other by soldering, encountered 
is the problem that it is difficult to narrow the terminal pitch, 
resulting in increasing the area of a circuit board (the signal 
driving circuit board 1 or the control circuit board 2). 
Further, in the case where the flexible wiring board 3 and the 
control circuit board 2 are connected to each other by soldering, 
when defect occurs in the control circuit board 2, it is 
impossible to replace the control circuit board 2 only for 
rework, resulting in the problem of lowering the yield and 
raising the cost. 
[0005] 

As shown in Fig* 8, in the case of connecting both the 
flexible wiring board 3 and the signal driving circuit board 

1 and the flexible wiring board 3 and the control circuit board 

2 using connectors, since the flexible wiring board 3 is 
completely independent of the signal driving circuit board 1 
and the control circuit 2, when the signal driving circuit board 
side connector 21 and the control circuit board side connector 
19, which are provided on the flexible wiring board 3, have 
the same outline shape and number of pins, there is the 
possibility of erroneous connection such as connection of the 
connector 20 on the control circuit board 2 to the signal 
driving circuit board side connector 21 and connection of the 
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connector 22 on the signal driving circuit board 1 to the 
control circuit board side connector 19. Therefore, it is 
necessary to take preventions against erroneous connection, 
for example, as shown in Fig. 9, a mark 24 for distinguishing 
the signal driving circuit board side connector 21 from the 
control circuit board side connector 19 is formed, or as shown 
in Fig. 10, connectors (e.g. 21 and 25) different in structural 
type are used, and connectors having the structure 
corresponding to the connector 21 or 25 are used for the signal 
driving circuit board 1 and the control circuit board 2, 
respectively, resulting in the problem that the cost or the 
number of kinds of parts is increased to raise the direct 
material cost. 
[0006] 

Further, as shown in Fig. 11, in the case where the upper 
signal driving circuit board la and the lower signal driving 
circuit board lb are disposed on both sides of a liquid crystal 
display panel (not shown) , and connected to the control circuit 
board 2 through the upper flexible wiring board 3a or the lower 
flexible wiring board 3b, the signal driving circuit board side 
connectors 21a and 21b provided on the upper flexible wiring 
board 3a and the lower flexible wiring board 3b, and the control 
circuit board side connectors 19a and 19b have the same outline 
shape and number of pins, and wiring patterns formed on the 
upper flexible wiring board 3a and the lower flexible wiring 
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board 3b are the same, so that the upper flexible wiring board 
3a and the lower flexible wiring board 3b can be used common 
to each other to thereby reduce the number of kinds of members. 
However, in the case where the upper flexible wiring board 3a 
and the lower flexible wiring board 3b are provided with a 
signal driving circuit board side connector 21a and a control 
circuit board side connector 19a of the male type (although 
it is structurally called '"plug" as well, it is called ^'male" 
like a general name for it in here) , which have the same shape 
and the same pin number, and the signal driving circuit board 
1 and the control circuit board 2 are provided with connectors 
22a, 20a of the female type (although it is structurally called 
^^receptacle" as well, it is called ^^female" like a general name 
for it in here) , there is the possibility of erroneous 
connection such as connection of the signal driving circuit 
board side connector 21a to the connector 20a on the control 
circuit board 2 and connection of the control circuit board 
side connector 19a to the connector 22a on the signal driving 
circuit board 1, so it is necessary to take preventions against 
erroneous connection, for example, as shown in Fig. 9, the mark 
24 for distinguishing the signal driving circuit board side 
connector 21 from the control circuit board side connector 19 
is formed, or as shown in Fig. 10, the connectors (e.g. 21 and 
25) different in structural type are used similarly to the case 
of disposing the signal driving circuit board 1 on one side. 
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resulting in the problem of increasing the cost or the number 
of kinds of parts to raise the direct material cost. 
[0007] 

This invention has been made to solve the above problems, 
and it is an object of the invention to provide a method of 
packaging a liquid crystal display device, which may reduce 
the cost of the liquid crystal display device by preventing 
erroneous connection such as connection of the signal driving 
circuit board side connector on the flexible wiring board to 
the connector on the control circuit board and connection of 
the control circuit board side connector to the connector on 
the signal driving circuit board in connecting a signal driving 
circuit board and a control circuit board to each other through 
a flexible wiring board without any increase in cost and number 
of kinds of parts. 
[0008] 

[Means for Solving the Problems] 

In a liquid crystal display device packaging method of the 
invention, in which a signal driving circuit board disposed 
in the periphery of a liquid crystal display panel is 
electrically connected to a control circuit board through an 
independent flexible wiring board, the flexible wiring board 
is provided with one pair of connectors, one and the other 
thereof being fitted to each other and electrically connected 
to each other, the signal driving circuit board is provided 
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with the other or one connector fitted to one or the other of 
the connectors of the flexible wiring board, the control 
circuit board is provided with one or the other connector fitted 
to the other or one connector of the flexible wiring board, 
and the flexible wiring board, the signal driving circuit board, 
and the control circuit board are connected to each other only 
through the connectors. Further, in the method, one pair of 
connectors are the connectors of the male type and the female 
type. Further, in the method, the signal driving circuit board 
is disposed on each of two sides of the liquid crystal display 
panel, the respective signal driving circuit boards are 
electrically connected to the control circuit board through 
independent flexible wiring boards, and the respective 
flexible wiring boards have the same constitution and 
configuration of the connectors. Further, in the method, a 
scan driving circuit is formed on the control circuit board. 
[0009] 

[Mode for Carrying Out the Invention] 

Embodiment 1. A liquid crystal display device packaging 
method, which is one embodiment of the invention, will now be 
described according to the drawings. Fig. 1 shows the 
structure of a connecting part between a signal driving circuit 
board and a control circuit board through a flexible wiring 
board in a liquid crystal display device according to the 
embodiment 1 of the invention, (a) is a plan view, and (b) is 
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a sectional view. In the drawings, the reference numeral 1 
is a signal driving circuit board, 2 is a control circuit board, 

3 is a flexible wiring board, 4 is a connector of the female 
type provided on the signal driving circuit board 1, 5 is a 
connector of the male type provided on the control circuit board 
2, the reference numeral 6 is a signal driving circuit board 
side connector of the male type provided on the flexible wiring 
board 3, and the reference numeral 7 is a control circuit board 
side connector of the female type provided on the flexible 
wiring board 3. 

[0010] 

In electrically connecting the signal driving circuit 
board 1 and the control circuit board 2 through the flexible 
wiring board 3 according to the present embodiment, the 
flexible wiring board 3 is provided with the signal driving 
circuit board side connector 6 of the male type and the control 
circuit board side connector 7 of the female type, the connector 

4 of the female type provided on the signal driving circuit 
board 1 is connected to the signal driving circuit board side 
connector 6 of the male type, and the connector 5 of the male 
type provided on the control circuit board 2 is connected to 
the control circuit board side connector 7 of the female type, 
so that it is structurally impossible to connect the connector 

5 of the male type provided on the control circuit board 2 to 
the signal driving circuit board side connector 6 of the male 
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type, and connect the connector 4 of the female type provided 
on the signal driving circuit board 1 to the control circuit 
board side connector 7 of the female type. 
[0011] 

According to the invention, the signal driving circuit 
board side connector 6 and the control circuit board side 
connector 7 provided on the flexible wiring board 3 for 
electrically connecting the signal driving circuit board 1 and 
the control circuit board 2 are of the male type and the female 
type, whereby erroneous connection between the signal driving 
circuit board 1 and the control circuit board 2 through the 
flexible wiring board 3 can be prevented. 
[0012] 

Embodiment 2 . Fig. 2 is a plan view showing the structure 
of a connecting part between a signal driving circuit board 
and a control circuit board through a flexible wiring board 
in a liquid crystal display device according to the embodiment 
2 of the invention. In the liquid crystal display device of 
the present embodiment, a signal driving circuit board is 
disposed on both sides (two opposite sides of a rectangular 
liquid crystal display panel) of a liquid crystal display panel 
(not shown) . In the drawing, the reference numeral la is an 
upper signal driving circuit board, lb is a lower signal driving 
circuit board, 2 is a control circuit board, 3a is an upper 
flexible wiring board, 3b is a lower flexible wiring board. 
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4a is a connector of the female type provided on the upper signal 
driving circuit board la, the reference numeral 4b is a 
connector of the male type provided on the lower signal driving 
circuit board lb, the reference numeral 5a is a connector of 
the male type, which is provided on the control circuit board 
2 and connected to the upper signal driving circuit board la, 
the reference numeral 5b is a connector of the female type, 
which is provided on the control circuit board 2 and connected 
to the lower signal driving circuit board lb, the reference 
numeral 6a is a signal driving circuit board side connector 
of the male type provided on the upper flexible wiring board 
3a, the reference numeral 6b is a signal driving circuit board 
side connector of the female type provided on the lower flexible 
wiring board 3b, the reference numeral 7a is a control circuit 
board side connector of the female type provided on the upper 
flexible wiring board 3a, and the reference numeral 7b is a 
control circuit board side connector of the male type provided 
on the lower flexible wiring board 3b. According to the present 
embodiment, in the upper flexible wiring board 3a and the lower 
flexible wiring board 3b, the pin assignment and the wiring 
patterns of the connectors are constituted so that the upper 
flexible wiring board 3a may be slid intact downward to be used 
as the lower flexible wiring board 3b. 
[0013] 

In electrically connecting the upper signal driving 
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circuit board la and the control circuit board 2 to each other 
using the upper flexible wiring board 3a, and electrically 
connecting the lower signal driving circuit board lb and the 
control circuit board 2 to each other using the lower flexible 
wiring board 3b according to the present embodiment, the upper 
flexible wiring board 3a and the lower flexible wiring board 
3b are respectively provided with connectors of different 
types: the male type and the female type, whereby since only 
the connecter of the female type is connected to the connector 
of the male type, the similar effect to that of the embodiment 
1 may be obtained. 
[0014] 

Embodiment 3. Although the upper flexible wiring board 
3a may be slid intact downward to be used as the lower flexible 
wiring board 3b in the embodiment 2, for the convenience of 
designing wiring patterns of a signal driving circuit board, 
a control circuit board, and a flexible wiring board, as shown 
in Fig. 3, either the upper flexible wiring board 3a or the 
lower flexible wiring board 3b may be provided in an inverted 
shape. In that case, the upper flexible wiring board 3a is 
turned in a 180-degree arc, and slid downward and used as the 
lower flexible wiring board 3b, whereby the similar effect to 
that of the embodiment 1 may be obtained. 
[0015] 

Embodiment 4 . Although the description of the 
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embodiments 1, 2 and 3 deals with the liquid crystal display 
device constructed so that the signal driving circuit board 
1 is disposed on one side or on both sides of the liquid crystal 
panel, and the signal driving circuit boards 1 are respectively 
electrically connected to the control circuit board 2 through 
the independent flexible wiring boards 3, even in a liquid 
crystal display device constructed so that a circuit board 
where both a control circuit and a scan driving circuit are 
formed is electrically connected to a signal driving circuit 
board through an independent flexible wiring board, the same 
effect as that of the embodiments 1, 2 and 3 can be obtained 
by making a signal driving circuit board side connector and 
a circuit board side connector provided on the flexible wiring 
board as the male type and the female type. 
[0016] 

[Advantage of the Invention] 

According to the invention, as described above, the 
signal driving circuit board side connector and the control 
circuit board side connector, which are provided on the 
flexible wiring board for electrically connecting the signal 
driving circuit board and the control circuit board, are formed 
in a pair structure (e.g. the male type and the female type) 
to be fitted and electrically connected to each other, so that 
it is possible to easily prevent erroneous connection between 
the signal driving circuit board and the control circuit board 
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through the flexible wiring board without any increase in cost 
and number of kinds of parts, whereby the assembling work for 
the flexible wiring board can be facilitated, and the cost of 
the liquid crystal display device can be reduced. 

[Brief Description of the Drawings] 

[Fig. 1] Figs. 1(a) and 1 (b) are a plan view and a sectional 
view showing the structure of a connecting part between a signal 
driving circuit board and a control circuit board through a 
flexible wiring board in a liquid crystal display device 
according to an embodiment 1 of the invention; 
[Fig. 2] Fig. 2 is a plan view showing the structure of a 
connecting part between a signal driving circuit board and a 
control circuit board through a flexible wiring board in a 
liquid crystal display device according to an embodiment 2 of 
the invention; 

[Fig. 3] Fig. 3 is a plan view showing the structure of a 
connecting part between a signal driving circuit board and a 
control circuit board through a flexible wiring board in a 
liquid crystal display device according to an embodiment 3 of 
the invention; 

[Fig. 4] Fig. 4 is a plan view showing the conventional 
liquid crystal display device of this type; 

[Fig. 5] Fig. 5 is a plan view showing another conventional 
liquid crystal display device; 
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[Fig. 6] Fig. 6 is a plan view showing the structure of a 
connecting part between a signal driving circuit board and a 
control circuit board through a flexible wiring board in the 
conventional liquid crystal display device; 

[Fig. 7] Figs. 7 (a) and 7 (b) are a plan view and a sectional 
view showing the structure of a connecting part between a signal 
driving circuit board and a control circuit board through a 
flexible wiring board in another conventional liquid crystal 
display device; 

[Fig. 8] Figs. 8 (a) and 8 (b) are a plan view and a sectional 
view showing the structure of a connecting part between a signal 
driving circuit board and a control circuit board through a 
flexible wiring board in another conventional liquid crystal 
display device; 

[Fig. 9] Figs. 9(a) and 9(b) are a sectional view and a plan 
view of the conventional flexible wiring board; 
[Fig. 10] Figs. 10(a) and 10(b) are a sectional view and a 
plan view of another conventional flexible wiring board; and 
[Fig. 11] Figs. 11 is a plan view showing the structure of 
a connecting part between a signal driving circuit board and 
a control circuit board through a flexible wiring board in 
another conventional liquid crystal display device. 

[Description of the Reference Numerals and Signs] 

1: signal driving circuit board la: upper signal driving 
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circuit board lb: lower signal driving circuit board 2: 
control circuit board 3: flexible wiring board 3a: upper 
flexible wiring board 3b: lower flexible wiring board 4, 4a, 
4b, 5, 5a, 5b: connector 6, 6a, 6b: signal driving circuit 
board side connector 7, 7a, 7b: control circuit board side 
connector 
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